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(54) Device to stack and collect banknotes with the possibility of returning them

(57) A adevice to stack and collect banknotes with
the possibility of returning them. It comprises conveyors
(18) to take every banknote at the level of the inlet (12)
and to drag it and spread it on a surface (14) over a
central opening (14'), and a presser (19) set by the cen-
tral opening of the support surface (14) that can be
moved from a raised position over the support surface

to a first work level causing the passage of every ban-
knote under the support surface between this and hold-
ers; and to a second work level to cause the banknotes
to be discharged below underneath the holders. The de-
vice moreover comprises means to return the ban-
knotes and after horizontal movements of the support
surface (14).
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Description

The present invention pertains to the field of equip-
ment to automatically distribute goods or services upon
payment with banknotes, made through a banknote
identifier, and more specifically refers to devices of
stacking banknotes and collection in such equipment.

Suitable devices are already known for collecting
banknotes after an identifier has identified them and for
progressively accumulating the banknotes. The known
devices are anyhow relatively complex, they have a
winding path for the banknotes and are mostly not able
to return banknotes if the user changes his mind and/or
wants to stop the transaction in course in the dispenser.

It is an object of the present invention to propose a
new, original device to collect and stack banknotes, of
more simple manufacture, reliable to use and especially
suitable for stacking and temporarily holding the ban-
knotes it receives and returning them all if and when the
operation in course has to be stopped due to the user
changing his mind or giving up and/or due to a lack of
the desired goods or service.

Such a purpose is achieved with a banknote collect-
ing and stacking device according to claim 1 and which
should be placed between a banknote reader-identifier
and a container to receive the collected banknotes.

The invention shall anyhow be described in greater
detail by the continuation of the description made with
reference to the accompanying drawings, in which:

Figure 1 is a side view of the device according to
the invention;

Figure 2 is a plan view from above;

Figure 3 is an end view according to the arrow Il of
Fig. 2;

Figure 4 is a longitudinal sectional view of the de-
vice while receiving a banknote;

Figure 5 is a cross-sectional view according to line
V-V in Fig. 4 and with the device in the state of re-
ceiving a banknote;

Figure 6 is a sectional view similar to that in Fig. 5,
but with the device in the state of accumulating and
stacking the banknotes;

Figure 7 is a longitudinal sectional view of the de-
vice in a phase of returning banknotes;

Figure 8 is a longitudinal sectional view of the de-
vice in the phase of unloading the banknotes to-
wards a box; and

Figure 9 is a cross-view of the device in accordance
with the line IX-I1Xin Fig. 8.

In the preferred embodiment, the device at issue
comprises a support body 10 with at least two sides 11
linked together and carrying an inlet 12 reached by the
banknotes 1310 be collected that come from a banknote
reader-identifier - not shown. Crossways, between said
sides 11 there is a support surface 14 for the banknotes,
supported and sliding horizontally on runners, for exam-
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ple under the form of rollers 15 applied onto the sides.
Said support surface 14 extends under the inlet 12 to
one end of the body 10 where there is an outlet channel
or chute 16 for the banknotes to be returned if neces-
sary. The support surface 14 has a central longitudinal
opening 14'.

Under the support surface 14 there are two oscillat-
ing fins 17 to retain and accumulate the banknotes;
above the support surface 14 there is a conveyor 18 and
a presser 19 for the banknotes.

The oscillating fins 17 are set on opposite sides of
the central opening 14' of the surface 14, turned towards
each other and both hinged under the surface. Each os-
cillatingfin 17 is stressed by at least one spring 20 acting
in the direction of keeping the fin normally turned in a
horizontal position, right next to the bottom face of the
surface 14. In this position the fins 17 are coplanar and
basically close the central opening 14' of the surface 14.
They can anyhow be moved, by turning and to a different
extent, far from the support surface, in opposition to the
relative springs 20 as will clearly appear hereunder, in
positions of partial and total opening.

The conveyor 18 extends above the support sur-
face 14, parallel to it, starting from the inlet 12 of the
banknotes where there are two check rollers 23 ill close
to the outlet channel or chute 16. Said conveyor 18 is
the worm type, composed of two drive belts 21, each
one driven on pulleys 22 supported inside the sides of
the body 10. The belts 21 are set on opposite sides of
the central opening 14' of the support surface 14, and
each one has a branch passing adjacent to this support
surface. The function of the conveyor 18 is to take every
banknote to be collected to the level of the inlet 12 and
to drag it to fully spread it out on the support surface 14
over the central opening of this surface.

The presser 19 is set and can be moved vertically
at and through the central opening 14' of the support
surface 14, said presser 19 having dimensions in length
and width just a little under those of such an opening.

The vertical movements of the presser 19 can be
obtained in various ways. In the embodiment described
herein, the presser is carried by a system of pantograph
levers 24 operated by an electric motor 25, through a
transmission 26. Clearly, any other system, whether for
support or control, can be adopted without leaving the
sphere of the invention. In any case, with appropriate
management of the means of control (25), the presser
can be moved, starting from a rest position raised above
the support surface, at a first work level A just under the
support surface and at a second work level B more
deeply under the support surface. With these move-
ments to levels A and B, the presser acts to a different
degree on the oscillating fins 17 determining a rotation
for a partial or total opening respectively. Said move-
ments of the presser are also finalized, respectively, to
transferring each banknote from the support surface 14
to the oscillating fins 17, between these and the surface
itself to accumulate and finally discharge the banknotes
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towards a collection container beneath.

When the presser 19 is raised in the rest position,
the support surface 14 can be moved horizontally on the
runners 15 between a withdrawn position, under the in-
let 12 of the banknotes, and an advanced position to-
wards the outlet channel or chute 16. When it is in the
withdrawn position, the surface 14 can be locked by a
stop bolt 27, controlled by an electromagnet 28, for in-
stance.

In addition, adjacent to the outlet channel or chute
16, between this and the support surface 14, a pair of
overlying return rollers 30 is fitted. They are interacting
to take the banknotes at the level of the end of said sur-
face 14 and to transfer them to the channel or chute
when they have to be returned and when the surface 14
is moved alternately forwards and backwards after un-
locking the bolt 27.

The above described device preferably includes
just one motor unit to control the conveyor 18, the recip-
rocating movements of the support surface 14 and of
the return rollers 29, even if these elements could be
controlled by independent motors. The motor unit com-
prises an electric motor 30 whose output shaft controls
a gear 31 that transmits the motion to the conveyor 18
through a cogged wheel 32, to the support surface 14
through a connecting rod 33, and to the return rollers 29
through a belt drive 34, for instance. Conveniently ar-
ranged sensors and/or limit switches govern starting
and stopping the motor 30 just like that of the motor con-
trolling the presser in relation to the succession of the
operative phases of the appliance.

The operation of the device is as follows.

Normally, the support surface 14 is in its withdrawn
position and locked by the bolt 27 and the presser 19 is
raised into the rest position. The arrival of an accepted
banknote 13 coming from the reader-identifier upstream
causes the device to start up. The conveyor 18 is started
up while the support surface and the presser remain sta-
tionary in their above mentioned positions. The convey-
or 18 then takes one end of the banknote from the inlet
and drags it onto the tilted surface to fully stretch it out
on the surface as shown in Figs. 4 and 5. At this stage,
while the conveyor is stopping, the presser 19 is con-
trolled to lower through the central opening of the sup-
port surface down to the first work level A. The presser
19 lowering causes the banknote to lower and produces
a push on the oscillating fins 17 that partially open as
shown in Fig. 6. The movements of the presser and of
the fins are such as to allow the banknote to pass under
the surface through the central opening 14' and to settle
with its longitudinal edges between the oscillating fins
17 and the surface. The presser then goes back up-
wards and the fins 17, stressed by the appropriate
springs, close against the surface thereby locking the
banknote. This happens for every additional banknote
introduced thereafter. In practice, the banknotes are
held and accumulated progressively between the fins
17 and the support surface 14.
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At this stage the user has two options, by acting on
two different controls or pushbuttons: to enable collec-
tion of the banknotes introduced to collect the desired
goods or service or to request the banknotes to be re-
turned if he has changed his mind and wants to stop the
transaction set in motion.

In the first case, the user acts on a specific control
or push-button that starts up the presser which, this
time, lowers down to the lowest position B where it caus-
es the oscillating fins to open fully for the banknotes to
be discharged from the bottom of the device towards the
cash container as shown in Figs. 8 and 2.

In the second case, the user acts on another control
to cause the retainer bolt to release the support surface,
keep the presser stationary, and start up the motor unit
31. Then, the support surface 14, controlled by the con-
necting rod 33, reciprocally moves forwards and back-
wards, the conveyor moves normally above the support
surface and the return rollers turn. The reciprocating
movements of the surface 14 combined with the action
of the conveyor cause the banknotes to advance to-
wards the return rollers. These rollers grip the ban-
knotes, moving them to discharge them onto the outlet
channel or chute as shown in Fig. 7 so that the user can
recover them. The device is then reset in the starting
position ready to accept other banknotes for another op-
erating cycle of the dispenser appliance.

Claims

1. A banknote collecting and stacking device with the
possibility of returning them, comprising a body (10)
with at least two sides connected together and car-
rying an inlet (12) for the banknotes coming from a
banknote identifier and an outlet channel (16) for
the banknotes when returned, characterized in
that it comprises a support surface (14) that ex-
tends and slides horizontally between said inlet (12)
and said outlet channel (16) and has a central lon-
gitudinal opening (14'), two oscillating means (17)
set under said support surface (14), on opposite
sides of said central opening (14"), to partially close
this opening, and designed to interact with the bot-
tom face of the support surface to hold and accu-
mulate the banknotes temporarily, conveyors (18)
set parallel and acting above the support surface
(14) to take every banknote at the level of the inlet
(12) and to drag it on said surface to fully streich it
out over the central opening (14'), and a presser
(19) set by the central opening of the support sur-
faces (14) and movable selectively from a raised
position over the support surface to afirst work level
(A\) just under the support surface and to a second
work level (B) more deeply under the support sur-
face, the movement of the presser to the first level
(A) causing an oscillating of the oscillating means
(17) and the passage of every banknote under the
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support surface between this and the oscillating
means, whereas the movement of the pressertothe
second work level causes the banknotes to be dis-
charged below, underneath said oscillating means,
when the device receives a banknote collection sig- &
nal and a means of sending the banknotes accumu-
lated between the support surface and the oscillat-

ing means to the outlet channel (16) when the de-
vice receives a signal to return the banknotes and
after horizontal movements of the support surface 70
(14) and of the oscillating means (17) together.

A device according to claim 1, wherein said support
surface (14) is guided between the sides of the body

and wherein said oscillating means (17) are com- 15
posed of fins hinged under the support surface (14)

and stressed by springs to keep them normally
against the surface.

A device according to claim 1, wherein the convey- 20
ors are formed by worm elements with at least one
adjacent branch that can be moved longitudinally
on the support surface, wherein said presser is a
plate (19) guided and movable in height through the
central opening of the support surface, and wherein 25
the means of sending the banknotes to the return
channel are rollers for gripping and advancing the
banknotes set between the support surface and
said outlet channel.

30
A device according to the above claims, wherein in
addition there are motor units for the horizontal
movements of the support surface, to control the
conveyor, to move the presser in height, and to con-
trol the means of returning the banknotes, said 35
means operate in synchronism in reply to a signal
coming from a banknote entering the inlet, to a sig-
nal or return being enabled, or to a signal of collec-

tion being enabled.
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